Zinc deficiency induced in Swiss 3T3 cells by a low-zinc medium impairs calcium entry and two mechanisms of entry are involved.
Zinc deficiency in 3T3 cells induced by the use of diethylenetriaminepentaacetate (DTPA) has been shown to impair calcium entry associated with failure of proliferation when the cells are stimulated with polypeptide growth factors (GF). These functions of zinc have been evaluated here in the same clone of cells by simple depletion using a low-zinc medium (0.05 μmol/L zinc) without chelator. Confluent cells were maintained for 1 day in the low-zinc medium without GF, then loaded with Fluo-4, and stimulated with GF. Calcium entry was measured by the increase in sustained fluorescence. It was preceded by the release of stored calcium as observed in the previous study using DTPA. Zinc deprivation decreased calcium entry when calcium was added at 0 or 0.05 mmol/L but not when 0.1 mmol/L or higher. Cell proliferation reflected similar effects of zinc and calcium concentrations. In a newly acquired clone of 3T3 cells, GF did not induce internal calcium release but thapsigargin (TG) did. When added in a low-calcium medium, both agonists stimulated calcium entry when external calcium was added, suggesting that two different mechanisms of entry were impaired by zinc deficiency. Zinc deficiency produced by DTPA in the newer clones gave similar results, decreasing calcium entry induced by both agonists. The effects of GF and TG were not additive. The results confirm the earlier observation that zinc deficiency impairs calcium entry into 3T3 cells when stimulated by GF and show that the cells can take up calcium by either store-operated or receptor-operated mechanisms.